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(54) ism<o4^} 


(57) 

[-fkll l8Jg^ [A] : 


3 (ISA) 




(SUbJB) 


(2)^2 003-55276 (P2003-55 2%JL 


liti } 



[fit. mfe-«^ [I] tCfcV^T, K, L, RK . 

RK RK R*. R^Rl/R^ii. Tiet^^-f (a) - 



Ut2 ] ^ ( 1 ) : 

-H -CI -F -CFa -CM -m 



( b ) 1-20 (^mm^Tfi-^jm, 

(c) ^\x:iyy{tTfi^^Jl^. /jJl-r^^i^m. T)Vi]J 

( d ) Tia^ ( 2 ) x:m>^i\.hmir>oio<r>\\^ti-. 

[-fkS ] ( 2 ) : 




(3) ^2 003-55276 ( P 2 0 0 3- 5 5 2%JL 




(fit, milE^ ( 2 ) T«ip$ixS«{ctJV^T. R^R 

i^-ftr/u^^us, AJi':!i(^>'m. T)Viiy>{)vm^ nv 

(2) x-mh^ti^m^m^-r^T^ymtim-^. m 
i:^xiimEm<^Tiymx'h^, :7x::i;u»x«i7x 

LXi,X\'\ tti. Mies*: ( 1 ) ^ilX ( 2 ) ■c«^:)$a 
^&l,zii\,\X, R'". R", Ri^ Ri^aiXRi* 

^-t (a) — (d) cr,o-lbcr)\'^-mi}^X'$>h . 
( a ) TIEit ( 3 ) •r'«i5$<Xl>Sc7)d ^=><7)t^-m*>. 
[■(1:4 1^ (3) : 



— H —CI — F — CF3 — CK —Wt 

( b ) ^m. 1 ~ 2 0 coe0[^r /i-^/w*. 

( c ) JWD-y^-itTfU^Jl^. /}Jl'it(^i^.,J^i^^ 

(d) 7x::i;US, b'r'ir.;!^, 1— ^7f-;^S. 2 
— 2-f-xc^;pa, -o 

-7x-;W«, -0-t'7x— /Ir-*, -O-l— 

yr- O - 2 - 7 7— /l^ScO 0 *><75V%-m*>. 

miie^ (2) T'^*?$iiSSlc*>v^T, xat/fY 
ti. SV^l^R— •C•^)-5Tt,S^^•oTV^■Ci.<J;<, CR^ 

(fit, R9{ifrteL-7ttc7)tii]i:T'$)S, )^L<Ji 
Nxh^. ^Jt. HuEs^ ( 2 ) xmh^tii>mi,zti\,^ 

X. ZtiO, S, SOt. NR72M^CR9Ri« (fit, 

R\ Rs&tXR'ojifiieLiittcOfclBItT'J)^. )<r>d 

■hn\.^-rixt>xhh. t.fz. Huiess: ( i ) ziv ( 2 ) -c 

TtM^t-:'TV^Tt,<t<, 0~4(:om-r'S>-5.. ) ] . 

1 ciaa L^7x:^y^^ 


(4) ra2 003-55276 ( P 2 0 0 3 - 5 5 2%JL 



(5)^2003-55276 ( P 2 0 0 3- 5 5 2XJL 



5:^;wS£0d^ov%-m*»t:'*>S. ^/c, buIS^ (4) 

<tt\ R'''. R'8&y^R>9{±. avHc:|SI--CJ>-D 

Tt>S^-5TV%-Cti:<. H, CU CF3, C 

N. NO2. t-y^;u«. T^vyf-zu-a, mmm 



■^20 COT /i^^jum. sefilScl~2 0co-o-ry^^;^ 
^l8:i~2 0<:o-s-r7i'^;i^. 7x^;i«. 

f-x^;uS. 2-77— -o-7x— /ua. -o 
-b'7x:i;U». -O-l-i-y^fUm^ -O-2—f- 
y^ii^. -o-2-i-x.-/i-m. -o-2-y^=.jv 
mmfn (R'5)3 (^at. Ris«Bufst^ci,^otiiit 

T'J> . ) <D0 *><r>\. ^-nxt^X-h h, ^fc. XRX/Y 

((IL, R»7<iB>riet7ttOi:|B|t-Cife?>. )^L.<t4 
N-CJ>«.. ^Jt. ZtiO, NRi55.t;rcR 
17R18 (fiU. R"Xi^Ri8(j|^tJtt,<0i:^ 

SVHCiai— C<b-5-CtS^:oT>«^TfcJ:<, 0~4 
<0Sa8tT»S. ) ] . 

[^^3] TiaHBt* [III] -C^i^^ttS, awi 
JS 1 tcia« x•^>' M^>^SI«c. 



mt. ma-fliaJ: [III] fctiv^T, Ksx/uim-^ 

Ut8] 5^ (5) : 


(6) ra2 003-55276 ( P 2 0 0 3 - 5 5 2%JL 







({it. 1512^ (5) T«t>§iii.Slc*5V^-C, R'^ 
R>7, R'8, R>9, X, Y. Z. nStXoll, 3gl 

^/c, fIiB-«t^ [HI] ICiSUT, R>. R2&l^R 
SVHcISI— •Cfco-CtS^r-s-C^-^Tt J:<, TIE 

[<l:9]^(6) : 


(7) ^2 003-55276 ( P 2 0 0 3- 5 5 2%JL 


-H -CI — F -CFa — Cli -NOi 

-COOR^^ -CH20R" HaC-JL //"^X 


({it. fltr^ (6) T«i?$it€.«tCfcV^T. R'"'. 
^T'&S. ) ] . 

[i««3a4 ] Tfe-«^ [ IV] x-mh^iii,. mw^ 

C-ftl 0] 

-JSK [IV] : 



[fit. Mie-flKjEi: [IV] ICBV'.T. K&i/L{J5V%tC 
|5l-T'S)-oTs TIB^ (7) •C'«i?$n&S<7)d*>OV^ 

I-fkl 11 (7) : 


"a,Xr"" ""XX,XX) ""XXj^O 


(8)^2 003-55276 (P2003-55 2Vl 



(fit. msd^ (7) -cmh^titmtzti^^x. r^h 

C 1 . CF3, CN. NO2. OCH3. OC2H 
5. SCH3, SC2H5. CH3. t-ri-)l^R(/Ty 

(7) irm^-thT^ymi. y 3.=^\^mynty :>i')-y 
) ] . 

[|g««5 3 TIBHRiC [V] xmA>^1xh . 


l-fbi 21 

-«« [V] : 



[-(1:133^(8) : 


"o/T" ^xx^ '^ajXJO 


'^nr r3 ' ^ ' X) 


(9) ^2003-55276 ( P 2 0 0 3 - 5 5 2!iyL 





(fIL, Buiejt (8) X'mh^ti:S>mzii\>'^X . R 

it*«4Cl3V^T^aiLJtt><?)kl^«-C*l). ) 
tfz. mi-m^ [V] iztsK^x. Ui. TIB^ (9) 

[■ft:l4l5ft(9) : 

-H — CFa — CH — coor" -CBjOR*' 


CH3 


i6 


mviii, ) ] . 


m^mi ] 2 iztm vfz-m^ c 1 1 ] . is* 
«3fc:iaauJtHR^ [III] , m^4^zm^ttl~ 

[IV] X(iiS^JS5(;ie«!5L/v:HK5t [v] X'^h 

^mtt^immm^iifz^mmmmi:^ txn o , 


(10)a2 003-55276(P2003T55 2%Jl 


m^m 1 1 ] Tie-jR^ cvi ] x-mh^tih i . 

2. 3, 4— rh^bh'n-l, A-Jt^y-S. 11 
C-fkl5l 



=Srv^. ) 

[ 1 2 1 BtneQi &l^/Xt4Q2 5: a -^SJI^i: 
l?ra;& -y r y ^^^^RIBSrXX^f;^ vT-U ( S u 
zuki Coup 1 i ng) KJ5i:-*-6. If:^l 1 

(IS** 1 3 J m§^nixD>^i^m»b lx , ar*JB i 

[fg^JS 1 4 1 T^HUS^ [VI ] X-mh^ii. §f 

1 {ciStt Lfc-Wt^ [ I ] <07 X :h y 

{R'f fa#:t fCfflV^<i>ixS 1 . 2. 3, 4— r^^t^' 
D-l. 4-;<^'/-6, 1 l-i^^Nnyy-MJ7x 

[-ftl 6] 



(fflL. MieHR^ [VI] izii\^X. Q'RX/QHim^ 

=5rv^. ) 

■r*, IS^14(:attLfel. 2, 3. 4-rh9b 

Ko-1. 4-^^'y-6, 1 i-i^vsoyy-hu^ 


X— UV. 

[fi^JB 1 6 ] Tie-flR^ [ vn ] xmh^tlt c i 
s, exo-1. 2, 3. 4. 4a. 1 2 b —N.df-Hf b 
h'o-l, 4-^:J'y-6. 1 l-v^tHo-h'J^x 
-pyt, Tie^ (1 0) ■C^t>Stl§2. 3-i^*^a 

0-5. e-i^'^-ry-i. 4-'<>y^yy(DD 

Q) bi:^m^-*t. Tie-HK^ [VI] T'«;b$tT.. ft* 
muzmSLLtz-m^ [i] coy^L-ryhuyimHiiCO 
-&«4'®«si:tTfflV^4»ilSl. 2, 3, 4— rh^b 

h'n-1. 4-^^y-6, 1 i-'Jj\uyy-h>J7 

x::^!^^^^:^^, 1. 2. 3, 4— fh^bHo-l. 
4-^'^'y-6. 1 1 ->'yNnyy-h»j7x~W'>'<0 

[-(1:17 3 -jRit:[vii] : 


^(10) : 



(fit, l(riE-«^ [VI] &tX [VII] (CfeV^T. Q»& 

c 1 7 ] ms,Q'Rr/xxiiQiifi3 f/mm^x 

i>i>. m^J^ieiZimLfzl , 2. 3. 4-T-h5b 
Kn-1. 4-^i^y-6. 1 1 ->'V\nyV-Mi7 

x-py<oa!Ji*«. 

[ii*JS 1 8 ] TIB-®^ CVI 1 ] xmh^tl. if* 

mnzieMLtz~m^ [i] <oyjii-yhuymmm> 

■^^t^\Sii^bLXm\'^hiXtc i s. exo-1, 2, 
3, 4, 4a, 1 2b-'^dr-9-b Hd- 1 , A-^-^J 
-6.11 -i/Vxa^y-^ V 'J 7 x^U>', 
[-fklSl HR^II],:' 



(11) 92 003-55276 (P2 0 0 3-5 5 2ZJL 


(fflU. f^e-fli^ [VII] tcisv^-C. Q^RlfQ^iiS. 
(i^o. ) 

[ imm 1 9 ] mifiQi st^/xj±Q2 *<3 '^sm^ -c- 

S>S. if««18tcESlLfec i s, exo-1. 2, 
3, 4, 4 a, 1 2 b-^dfift HO- 1 , 4--X^y 
-6, 1 l->'^NQyy-hllr'xC:^U>'. 
C»«^2 0 ) TIB^ (11) X-mh^tl^c i s , 
exo-1, 2, 3. 4, 4a, 1 2 b -A.df-9-b Kn 
-1, 4-;'<^'y-h'j7a:^Uyi:, H-^Jgt, Tlfi 
[VIII] T^i5$fxSb'X- ( h •Jr'/l^rtDr-fe 

[VII] x-mh^it. m^mnzimtti-^^ [i] 

is, exo-1, 2. 3. 4, 4a, 12b —^=^-9" 
bh'o-l, 4-^:J'y-6, 1 1 -i^VNO-JrV- hU 
U:^2rit5, cis, exo-1, 2, 3, 4, 
4a. 1 2b-'v.^f-9-bHn-l . 4-;*^'y-6. 1 


l-fbi 9] 



(fit. Mie-«5* [VII] (cfcV^T, Qiai/^Q2«5 

ti^v^, ^7t, Buie-®^ [VIII] tcfev^T, Q3{±yN 

ll^T'$)i. . if*JS2 0 tcKiRtJ^v: cis, e X o - 
1, 2, 3. 4. 4a. l2b-'s=Sf1»-bHD-l. 4 

-y(^y-e. 1 i->'VNnyy-M;7x-U'>'<?5S8 


[000 1] 
[0002] 

[la!*«^iiB] 1 98 7^tCEastiiHn Kodaktt«OTangil> 

^ ( C.W.Tang.S. A. VanSIyke. Appl .Phys. Lett. 1987. 51, 9 
13) , #:frIBtCfcV%T. # (R) . *ii (G) , # (B) 

[00031 ^IBtttWIEfiOS-OfiJAti, ^H=-ift 

mimim^fi^iix\,^h, ^iit>(r)^^ 
m&n^m, ^mAs^^<omvfcnmi^Lx 

[00041 ^^l^3%3fc^^(Cj3(t€.»fe^ 
«■ B Wi: U;t«Ar ^:«S<0 H-z-^y h til^^ilT $ T 
*3 0. 0y^.tf^UU>'**^ffA>ixS (S.A.VanSlyke.US 

5.151.629 1992.) , -^Lx. ^m^mm'fcoyE,'^ 

[0005] 

[5WH*««?SttJ;di:-r6il!)ai t*>U=5:*«^>. iSFffiS 
5»A-rs i t fc: J: OWSO-rs C: i: 3&<T# S t iOi: 

[0006] ifz. ^mm^^mif<7)mmiti:^x.^ 
t. m^t Lx. feK. mm^^. m3m'm<^f<>^ 
xbLx <r>mmmz^mi)^h i. co^m^x-h ^tiH, 

fty-^< xru>f <^SIffl-fk?£r||3S-^S7t«><0:*:#^:S 

[0007] imm>^mt, ±iec7)j: 3 ^j^^t^ 


(12) 82 003-55276 ( P 2 0 0 3 - 5 5 2%JL 


[0008] 

[ 0 0 0 9 ] BP*>, *^BJ{i, Tie-^^ [1] T-^*> 
[-ft2G] 



RK R*, R^S-Wli. TIEtc^-r (a) ~ 

(d) <oa^><ov^-rix*»-c*>-3T, JS.\'^zm-'X'^>'ox 

( a ) TIB* ( 1 ) •C^h^ti^m(r>'D-h</y\.\-rtLii^, 
ut2 n * ( 1 ) : 

-H -CI -F -CFa -CN -N02 



( b ) 1-2 0 <7)mM^T)u^fi-m. 

( d ) TEse ( 2 ) ■C«*>§*1.«.««03 
[^22] * (2) : 


r'r* r«.r«'.r" r».r'»r" r'-b^.r" r".r".r" 


r^r'^r" r»».r'».r" 



(13) 82 003-552 7.6 (P2003 


-5 5 2!KJL 





(fflL. (2) Tmi>^tlS>mzis\^X . R'X 

WbT/U^yUSs :^Jl-^^i^m. nViiJ-HV^^ TfU 

(2) ■C-^ip$ixSS«:mi--&T5y»im-a, IS 

LTt iV^. i^i. liriB^ ( 1 ) SIX ( 2 ) T^h^tl 
-g)iS^Cl^^^■C. RIO. R". R'^ W^RX/R^^ 

5:>-^{C|Sl-T*->-CtS=5:oT<'^Tt<k<, TlfitC 
^ ( a ) ~ ( d ) iOd^tOV^-t^A^T-JbS. 

( a ) Tiest ( 3 ) T-^i^SixS^cO^ -feiO^-^-^**. 

['(k23lse(3) : 



— H —CI — F —CPs — CH -^mh 

( b ) »m». 1 ~ 2 0 <nims^T/u^fm, 

(c) ^M=iyyitT)U^f\^. TlViiJ 

(d) y3.-tvm^ b*7i-;w«, 1— 2 

— 2-f-x::i;Pa, 2-75— -O 
-7x::^;PS. -0-b'7x-;PS. -O-l— 

-0-2— -0-2-f-i::^;P«S. 
lf-O-2-yy — /UStO 0 *><?5 V ^•^3!>». 

mi^ (2) ■e^i5$iX'S.atct5v^-c. x&i/^y 

ti. •CJ)o-CtP^:o-CV^Tt>J:<, CR« 

(fflL. R9{4MIEL^t<Oi:|S|tTS>S. ) ^L«± 

N-c'$>^. Mies^ < 2 ) 

ZtiO, S. SOa, NR7&t^CR9R>o ({SU, 
R\ R9&r/R««J4«!rieL7tt<Oi:|BItTfcS. ) Od 

*>Oi^-m*>-CS)2., ^^c, mflBiS: ( 1 ) St^ ( 2 ) T 

TtM^^-CVATtJ;<, 0-4<0^T'fc&. ) ] . 
[00 10 1 :$?.%m<r>y ^i-yvvywrnmi. Wbx 


(14) 92 00 3-5 5 27 6 (P2 0 0 3-5 5 2H! 


[0011] :^^mzm^< y:ci'yhuytmmi. 
Tie-«^ [II] X'mh^tii,tcr>timtL\>\ 

-m^ [II] 


[fiU. 8Uie-«^ CII] tCfcV^T, L. RK 
[-ft2 51^(4) : 



J 




(15) 32 003-55276 (P20 0 3-5 5 2HI 






20, J:0»*L<J±^ig»l~6«r/I<'=Sp;P«. 7x 

-jum. ^zy^i-zi^. i-i-y^fi^. 2-i'yi-;u 
a, 2-^j:— ;i^a&l^2-77— ^l^<505^><ov^-t^ 

0, 7x-;^»X{i7x•^V^^:^*i:^t|iItT^J'-^^< 

LT i^' o i-VJgXti 5 mm^ L < W 6 PSSrJgfi!t-t 
S. ^Jt. R'K R'8SlKRi9{i. jSlVHcISI— -Cabo-C 
t^^-5TV^-Ct>J:<, H. CK F, CF3, CN, 



NO2, t-7'f-;u«, T^^vy^;i^a, M9^Sci~2 
0, J:0»tL<t4IJtSI!!cl-6<or;i'=sf7U«, 
1-20, x^ii}tL<ii^fiLi'-'6co-o-rju^ 
^S:i~2 0, J:0»*L<l41^|gti~6O 
-s-T;i'^;i«, 7x-;l/ai, b'7x:=.;u«, 1— ^ 
2— ^-7f-;pa, 2-^x.-)i^, 2-yy 
-0-7x:i;t^, -0-b'7x— -o 
-1— ^7f-;i^, -0-2-:>-7^;u«, -0-2- 

3 ((iL, Ri^tirnieufctcotntT'S).?.. ) oa*) 
Lfzi,<Di:mtx'hi . )mv<iiNX'hi>. tfc. z 

»40, S, SO2, NR16&IXCR17R18 ((iU, 
R>5, Ri7atXRi8Ji|tnet7tt<Oi:|SItT'ftS. ><0 

•C*>-:>Tt*=5:-5TV^T<>J:<, 0~4<Dfi|grC'«> 
) ] . 

[00 121 tt:, *l6Bat:l6-:^<7x-^^M^>^ 
f+:«, TISHR* [III] X^^tli>i,<r>ifiniL 

tfl:26l 

-»*C [III] : 



[fflU, BUte-HiR^ [III] KfcV^T, K&t/L{±SV^ 

izm-xh-ox. Tsi^ ( 5 ) xm}^ixi>meoo*><o 

\^^tli)^X'$)t, 
lit27] ^ (5) : 


"XX ja: 



(16) 82 0 0.3 - 55276 (P2003-55 2H! 



[■fk28] (6) : 


(17) 32 003-55276 (P20 03-5 5 2Bi 


-H -CI — F -CFs —CM -NO2 


-COOR" — CHjOR" HJC-J 

HjC CH3 


«-C$>&. ) ] . 

[ 0 0 1 3 3 $ ^>tc. 2ts:f6BjicS-:J< yji^yhly^m 
[-fb2 9] 

-IttSC [IV] : 


[fiL. friB— iS^ [iv] fc:t5V%T, KRt/Ui.^\^lz 
m—X'h-oX. TIB* (7) •C'^i?$tiSSOd^><^)V^ 

KtS 0 ] * ( 7 ) : 



xx^xr"" "xipD "ia,>co 



(18.) 92 00 3-5 5 27 6 (P2 0 03-5 5 2H! 




H, C 1 , CF3, CN. NO2. OCH3. OCjH 

5, SCH3, SC2H5, CH3. t -y^ji^Rx/T^ 

(7) Sr«Jig-r4T5y»i, 7x-;^«J«i7x-^>' 


[00 14] tfz. :^^m(,zm':s<y3i-tyhi'ymm 
mi. TU-Wg^ [V] X'mij-^ixhi><7)X'i>Ji\>\ 

-«St [V] : 



^^-^rv^s. Kti, T^3« (8) Tmh^tih 

['ffc32] it (8) : 



(19) 82 003-55276 (P20 0 3-5 5 2BI 




tti. mi-m^ [V] izaux. ui. Tffi^ (9) 

[-(1:331 it (9) : 


-H 


— CF» -CN — COOR" -CHjOR" 


CH3 


(ffiL, hmIB^ (9) •C-«i3Sn«.aiCfcV%T. R 

^Hi. smwL 1^20 L < ami^T/u^fu 


[ 0 0 1 5 1 Kfie-«5!C [I ] <07 x-?-y M^>^3»ftc 
Tie-j5K^[VI] T^i^^iiSl, 2, 3, 4-x 
h7th'u-l. 4-;<^'y-6. 1 l-i'VNayV- 

[00 16] 

[fl:34i 

-«!S5; [vi: 



(flL, HtrE— [VI] 0*JV%T. Q»&l^Q2{iSV^ 


(20) 82 003-55276 (P2003-5 5 2B! 


[00 1 73 im-t^xo(,z. mi-wc^ [vn ^<^m 

^(Suzuki Coup 1 i ng) RjCt-^-Sii: 

COO 18] ^(yiz, fnBjKn>'lg^«sttT, fife 
-JKs^ [I] ^coKXlil^i^-rt^xDymtrmm-t^ 

[0019] :^^miitf^. *^BBc^b-^«^ji)t4»ia 

[ 0 0 2 0 } ip*>, Huie-®i*: [VI] x-mh^ti. mi 

Tffll^<c>ix*l, 2. 3. 4— fh7bHn-l. 4- 
1 1 ->^-'NDyy-M>7x::.U':^T<fi 

■5. 

[0021] *%i«Blc«-:J<-^^4'ra«ci: MIB 
[VI] -C'^^^tLi-l , 2, 3, 4-xh9bH 
Q-1, 4-;<^'y-6, 1 1 -i^VNoyy-hU^x 
-Vyii. Tie— «^ [VII] T**)§ttl.c i s. e 
xo-1, 2. 3, 4, 4a, 1 2 b -'^.df-i^t b'O- 
1, 4-^:5'y-6, 1 l->'*bb'D-hU7i:iUi' 

Tie^e (1 0) T'«i?§^x-g.2, 
5. e-i^'v-ry-l, 4-'<>'y'^fy>' (DDQ) i: 

[0022] 

[-(1:3 5 3 [VII] : 



iC(io) 


0 

CIvJL^CN 


(iE.t. mriaHK^ [VII] (2t5V^T. Q»Xl^QMi5 

^.^zm—x'h^xhm^-yx^^xtxK . ^Noyyis^ 

«=5:t^. ) 

[00233 Bute-iK^ [VI I ] 4'£0H(rfeQ' m//x\i 
am. ij&Ltzino^z^ 3^mm^X'hi>cibi}'»^ 

[0024] aife*f6H8*4. If^e-HR^ [ VII ] T^h 
^ii. mu-m^ [I] <7)y:^i-yhuymm^<o^iz 
mcO'^l&'^mt^t L.TfflV><i>iti) c i s , e X o - 1 . 
2. 3, 4, 4a. 1 2b-'s#-9-bKn-l. 4-^ 

^y-e. 1 l->f^^ayy-h*Jyx.—l'y^z^h^> 


(TiX'hh, 

[00 25] Bilfe-«i5e [VII] T'ai5$iX&c i s. 
exo-1. 2. 3, 4, 4a, 1 2 b -'v'^rlfb Ho 
-1. A-y9J-i>. 1 1 -i^VNoyV-h'J^x- 
pyJi. Tf^ (11) T'«*>$nSc is. exo- 

1, 2. 3. 4, 4a. 1 2b-'v=Sf-9-bKa-l, 4 

[VIII] T-**>§<xi) b'x- ( h»j7;P5ror-feh^f 
S^) ->'NoyV'<>'-fc':^J:S:RJS$-<i:SCi:fc:J:-'-C. 

[0026] 
{^3 6 3 

^(11) : 



[VIII] 



(fit, luta-HS^ [VIII] tcfeV^T, Q3^i^^^y^ 

) 

[0027] ±tz. mi-WtA [VIII ] tt»<OliIiBQ 
[0028101 -04 li. *l|Hafc:S-:J < -fl:-&1Si«:W 

[00 29] mi\i^3i:WtSt20imm-i>^ 

mmm^mm^ATh-yx. m^2 0iiumm4 
(r>mi)-(>i>mmx'^:s>. m2imm3X'<7)Km^i>^ 
ife2otbxnhmmmm^mmi'Bi7fri; 

[0 03 0] 04'. Hi*«m*5Bfe^S:J^«^S/i 
-^SJ&&(C;{4, TFT (Thin Film Transistors : 

h^y'jxi}^) ^mt.kvxm^^^zbi>-simx'f>&. 
2immmM mm) x-h*), m^ii, ±timmmi 

^i^^iMf-AX'iiMmmMlTO (Indium tin oxid 
e) , IZO (Indium zinc oxide) , SnOj^^-^SM 

T# , ti::^Mmmm^^m^BX'lic r . F e , 

Co. Ni. Cu. Ta, W. Pt, Mo. AuRZ/Z 
tlhCO^^mi^X'^t. 

[ 0 0 3 11 5 nmwmtmvib *) . ^mntzM 
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Ztlhcr>mijizitt-^fzm^i:{mLXi>J:\>\ Zixi> 

[00321 i^w9AzA^<^!c^\t. ^=mmm\z 
[00 33] mxmfmi^. sti^-c^o. 

Ag. A 1 . I n^^iStO-^, L i F, Li 

s. mmrywm}m3mi-kzii\\x\t. ^ 

[0034] *?6BBfc:»-:J< *«m#%3feig^fcfc v> 

X. WfiUi**, I?Lfiliiyii:«^i^i:*^ii$tl^c 

C 0 0 3 5 ] C:<7)i ^ ^W®«<l^JtSr«-r-l>^«# 

®3ti±oR&fii2 fc , ism&m 6 fc«-?^ii«7 1 *»^> 

=5:S*«ie 5 a fc , ^3 t 
[0036] 03 fc^J: 3 t:%3feJgS:«ll&L/c«fllBa 


<o%&Wi, iE?L^M;S6i:ii^^i^70#iia*»^>Eir 

[0 0 37] tfvT. I14{i, S5t14co»tKl±{C. S3t 
tt<0l©fii2 1 , iE?L8ij^ 1 0 1 fBte 1 1 }:.%=m& 
Jgl 2f:*»^>^rS^Ji5bi:, ISfffi3 i:*<Jf[»ffi|Ji? 

ixtzmmm&-k^\^. i<os®«ji*««sjK4ici-?T 

D-C*>«.. 

[ 0 0 3 8 ] 124 \^tzMmnmmm=i-^zii\^x 

\t. ^Si2t^30SlCittgitfSSS:Epj(rr*vli:{cJ: 
0 . I©S2 *»/^^$fL:tjE?L*-'I?L^jll« 1 0 
*!tl^li3*-<c.aA$it^>:«^*<m^^»i^l 2^ 

ill lCt>lr^T*±m^/iE7L«0Si^-^*^tT— MJail 

[0039] im.tz^^nm^sm=i-o , otz^v^ 
jmcr,mn^ms:m^^^ztti<x'th. tfz. m(^m^ 

[0 04 01 l©tS2li, Saa^t'fcO, I TO 

(Indium tin oxide) i Ot^ifim^'Z^^h. Z.<r) 
l®fg2i:iE?L«i2l«6 (X(imt&iM®l 0) fcOHt: 

ai^4 t^wm<mnjmm:f&^^ixx\^h^\t. 
^m'2.<mwizyi^ifm'thixx\^xhi.\^. 

[ 0 0 4 1 1 ^ISmiS^S^ Ctj:te»tS*«8Ji 

5a«, iE7L^ilUi6i:m-?^^i*«7t*««®$ii/c% 

^t-^j&^-^^^ix. 5bfettcOjE7L«tiiyi6X(±«T«} 

5 b iE?L«i*ii 1 0 1 *»BJlc«-:J< -(b^^-^* 
-r*^3»yi 1 1 l 2 i:*««Ji$^i/<:^«iyi 

S3t»<. -5-<^ffi. n^<r>wmm: t s c: t 

[00421 iETL«}3^6X{i^^«JilS® 

7 j?>%^ 1 1 if'immzm'^< ^-^t-h-^shmx^h 
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10 0 43] tfz. ^m^mm'irClziii^X. m: 

i,x<. iEmmmioTh-oxhx\>\ m/\mi:j^ 

[0 044] ^^0, |^3tfflV^Stt^t UTJ±, L 
i . Mg, CaS¥<OS14'3r^«i:Ag, A U I n^C9 

[00453 i/i, «^4«4, $iikmt UTf^ffl-rS 

[ 0 0 4 6 3 jje Lfc^wm!n^tm^tzmim>m. 

[00473 mz. 05«. *fMB<0^r««#«3t3!l^ 

(R) . n (G) S,t/» (B) «03J!IfeSr5Bt^t^=5r^- 
mm5 (5a. 5b) l^ffi3i:P&ffi2i:<^[5It-iaS 
itTV%^. ^3S.l/^Si2(i. SVHc3£||-rs>^h^ 

hUi^x^f^^ffiUm^^i 5izX*)mtK^tiX. ^it 

mm3Rxmm2i)<^-ti>im mm) (owmtm 
tftti>xoizm^^tii>. z<omrmbLxii. sm 

\,'^hztt^X'^h. 

[00483 BO^. m5imx.\i8x3RGBMm'rh 
«53t^fig2tOSlCiBgL/ctOT'$>* (H3&IXI14 


mzm^-mm^rma t , 'eo3cig(asT^-r «. j: p tc 
m^^tifci>cr>X'hi>. i)'i)^im^<7)ELm^ii. 

Lxi>mmx't?>, ttzmm3tWim2cr>xhy-(y^ 
f^-^-yi^ (R) , *S(G) , W ( B ) <^#fe«i(^ia 

[00493 

[00503 cis, exo-1, 2, 3. 4, 4a, 
1 2b-'s=Sf9-bHn-l . 4->^'y-MJ7x— U 
V (fflitS^ [a] ) <^^J« 

[^fc3 7 3 

[0051 3 ±i£fliJi^ [a] T^i^S^Xi) c i s . e 
xo-1. 2. 3, 4. 4a, 1 2b-'s^1^b Ho- 
1. 4-;<:J'y-M;7x-U:^c?>^^fcoi%Tt4. :fc 
Mil (M.Catellani,G.P.Chiusoli,J.0rganoiDet.CheB.198 
5.286,C13. > liZWSJ^^m3m\,zm■rS\^X^^fz. 

[00523 mMnm%T\zx . y;i';K;i/:t-y (2.5 
Og. 26. 5mmo 1 ) yn^Ky-fe'V (6. 4 
Og. 4 0. Smmo 1 ) i:?:4i*T— V— /POl 0 0 
mi+tC}f»L, :i<r)mWA>i,zmkt\^X(r>p d (pp 

h3)4(2. ISg. 1. 8 9mmo 1 ) SVK-tO 
Bu(4. 57g,40. 8mm o 1 ) S-glJPtJt. <?: 
V^T. iiOm^Sr 1 0 5°C-C-1 OWfHjftJ^PL/i. WM 

mmmm^. m^mbi.x<r>^^^yi:m^^X'^x3-7 

^$-(i-/>:k^^, ±!B«jt5e [a] -C^i^^ixSe-feM 
fat UT cis, exo-1, 2, 3. 4, 4a, 12 
b-^^-9-t Ko-1 , A-yi^ ^-h^)y 3:=.\yy9 
7 9mg (3. 9 8mmo 1 . IR^I 5%) tfi^ktl 

[00533 cis, exo-1, 2, 3, 4, 4a, 
1 2b-^^-9-tHo-l, 4-J<:J'y-6, 11-j^ 
B-Y-V'}y3L-\^> {mm^ [b] ) <^-^Bg 
[<t3 8 3 


(2 3.) 32 003-55276 (P2003-552H! 



^ 


[0054] cis, exo-1. 2, 3. 4, 4a, 

>'(627mg. 2. 55mmol).3^S(648 
mg. 2. 5 5inmo 1 ) atXb'X- ( hU:7;^:taT 
•feh^i^) -g-H^y-tfV' (1. 18g. 2. 74m 
mo 1 ) i,zML. CHC l3 2 0m 1 ?:ini./v:« 

fzk^b. iimm^ [b] x^^h^tihmn^<r>mv^ 

fcLTcis, exo-1, 2, 3. 4, 4a. 12b 
4-^5^y-6. ll-S^'a-K 
-M;:7x^l^>7 3 8mg (1. 4 8mmo U 

5 8%) m^^tvtz. 


[0055] iH-NMR(270MHz,CDCl3):5=7.56(s.2H),7.4 
8 (s, 4H) . 3 . 13 (s , 2H) . 2 . 36 (s . 2H) , 1 . 72-1 . 54 (m, 4H) , 1 . 35 
-1.31(d,lH).1.09-1.05(d.lH). 

[00 56] z:ix\ miie3^^(3ft^:)0*«^fflv^ 

nm<7)mWC'^^i'i=i->fzh^h. cis, exo 
-1. 2, 3, 4, 4a. 1 2b-^^-9-b h'o- 1 , 
4-;^^'y-6. 1 1 ->-'yn^-hU7x^l/>;!?^ff 

[0057] 1, 2. 3, 4-xh^bHa-l, 4- 

;^^y-6. 1 i->f3-K-h»;:7x-U'>' (ffljt^ 

[ c ] ) <7^^^ . 
[^L3 9] 



[00 5*^] cis. exo-1. 2. 3, 4. 4a, 
1 2b-^:^-!fbKo-l . A-:^^J-e, 1 1 -S/ 
3— H-h»J:7x^U^^ ( 1 . 76g. 3. 53mmo 
l)JltXDDQ(2, 3-S/'^?^on-5, 6-i^'S/ry 
-1. 4-'<>^y=^^y V : 88 Img. 3. 88mmo 
1 ) h;WX>'4 Om 1 mWii:. SS^HSlT*^ 

x\ hmjkwm\^fz. nm^:<^j-)v^m\^xmm 
^^n^^tfzt:zh. ±fe«Ji* [c ] T^i:>$nsj^ii 

fefSa^HiiLTl. 2. 3. 4-T-b^bKn-l, 4- 
;<:5^y-6, 1 1 -5/3-h'-hy7x-Uy589m 
g ( 1 . 1 9mmo 1 . IR^34%) tmhixtz. 
[0 0 59] ^T^C. ±IBc i s. exo-1. 2. 3. 
4, 4a, 1 2b-^^-f b Ko- 1 , 4-;><^^y- 


Cc3 

6. 1 l-i^'3-K-Mi:7x:^ix>'tcft:i:>»9. Jiiat:: 
ttioilfccis. exo-1. 2. 3. 4. 4a. 12 
b-^=^f1^bKo-l , 4--X:5^y-6. ll-v^^a 
q&-bU7x^lx>'2rfflv^T. ±3*Lfci:l^»<J0^)iH-C 
ff-:>:fei:C:;&. 1. 2, 3. 4-xh^bHn-l. 4 
-><:5^y-6. 1 l->^':/a^-hU:7x-lx>'7!^#/?> 

[0060] iH-NMR(270MHz.CDCl3) : ^ =8. 37-8. 34 (m. 4 
H) . 7. 86-7 . 82 (dd . 2H) , 4. 01 (s. 2H) . 2. 09-2. 06 (m. 2H) . 1. 8 
9-1. 86(m, IH) . 1 . 72-1 . 69 (d. IH) . 1 . 20-1 . 16(m. 2H) . 

[0061] 1. 2. 3, 4-T-h5bHo-l. 4- 
;>Cr5^y-6. 1 1 -b'X ( b':7x^;^-4 ->f yi^) - h 

!J:7x-u:^ («Ji:* [A] ) co-^jK 
[^1:4 0] 



[A] 
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10 0 6 2] mmmm^TifZx. i. 2. 3, 

7tHa-l. 4-;<:J'y-6, ll-i^'a-H-M) 
7x — (BOOmg. 0. 605mmo 1 ) . b'7 
x.=.J\^Jt(Viym (479mg, 2. 42inmol).^ 
K;<?'J'!7i>. (7 3 7mg, 5. 3 4m mo 1 ) S.lf-rh 

( M;7xr.;U*X7-f V) n'jiy'^K (0) 
(Pd(PPh3)4:42mg, 0. 036mmol) 
h;ux>'4 0m 1 i:?|<2 0m l*^^>^SS-&?a*{C 

LTl . 2. 3, 4--rh7bHa- 
1. 4-;><:J'y-6, 1 1 -fx (t'7x— ;P-4— f 
-hU:7x — U'y224mg (0. 408mmo 

[0063] ^(DW^mimk^wthmzwmth 

i:. Biri£^^•7i'''>AM^«*^ friai. 2, 3. 4-xh 
7bHn-l. 4-p<:?y-6. ll-i^'a-H-fJ 
7x-^wcMLTSE-fl:Wt#JnL. b^yx^^/Hb 

T-J>I>1. 2, 3. 4-rh5bHn-l. A-^SJ 

- 6 , 1 1 -b'::^ ( b'7 x=.;P-4 ;U) - 7x 

[0064] C:<?5^!t%)«OtEJKi&S^S3t«>, M AL 
D I — TOF (Matrix Assisted Laser Desorption Ion 
ization-Time Of Flight) ®gS!l^. XPSRrXl 
SS^tJt. «-l&ll«r> 06, a7&t^8tc^irr. 

[0065] ^^^^'^^^ YjVmX ( i^yt^Vy) : A = 
404, 425nm 

[00661 iClT', ±IBb'7x-;P4<n>l|tcfti3 
0. b'7x-/l'-4— ^;^-M>-><^;^;:^^'>'-^:^S^ffl 
t<^Tt>,±iei, 2. 3, 4-7"h5bKD-l. 4- 
^:J'y-6, 1 1 -t'X (b':7x::.;l^-4— f;P) h'J 
y:L-l^y 5: Jiie L/i i: |S1^<0JR*-C1# . 

[0067] ±iei. 2, 3, 4-xh9bHa 

-1, 4-^:J'y-6, 1 1 -b'X (b'7x— ;t^-4- 

[00 68] ^fii: ITO (1 9 0nm) 
iEfL^Aii: 2-TNATA ( 4 , 4 ' . 4" - Mi;?. 

- (2-^7^yl^7x::^;l'hy7x-;PT5>') (20 
nm) 

IE?LS5i^«:TlfimJt3C-C«*>5<XS. 4. 4' , 4" 
-M;;:^ [4-N, N' - (£/7x::.;PrSy) 7xri 
;H h 'J7x:^;i'rsy ( 5 Onm) 
[■(1:4 1]4, 4' , 4"-h'J;:^[4-N, N' - 
(v'^x-ZUrSy) y:c-)\^Z M)7x-;Pr5>: 



: 1, 2, 3, 4— rh7bh'n- 
l,4-^^y-6. 1 1 -b'X- (b'7x:::./^-4- 
'f;^) -hOy:c—U> (4 0nm) 
^<'yyr-m:m<VJ^^M. (0. 5nm) 
r;US^'>A (200nm) 

[0069] ±iem*»^>^-?.^fii«^^*^ic*t 

m9lZ7p-tXolZ. 4 23nm(C^tr-^S:W 
■rsx'^^ h;P«:#?t. ^btaS^Ji, X'^:? h;W»iStf 
(:*««^tt«) *fflv^T^T-5!t. 3B?-<0|gS)SSe 
(i. 2 5mA/cm2i7)^BE?E^JKiOti:T-«g^UJt. « 
ffi-SJKSl^SrtTo^ci:^:-?), 8VC150cd/m2 

[00701 z(o^m^^^^i:imik. mm^ 

0 Ol^|S!UUiT?>o^. 
[0071] 1. 2, 3, 4— fh^bHa-l. 4- 

jjt^'y-e. 1 i-s^'^x— /I'-hy^x-U'y («Ji 

^ [B] ) O^Jg 
[<b4 2] fllJi^CB] : 



[00721 ^«#fflmTt-T. 1. 2. 3, 4-xh 
7bHn- 1 , 4-;<:J'y-6, — F-hU 

7x— (300m g, 0. 6 0 5mmo 1 ) , 7x 
~fl-TnxJ>m (295mg.2. 42mmol), ^ 
;*'J'^'A(737mg, 5. 3 4 mm o 1 ) &l^-f F 7 
=¥X (Mi^x-ZU^J^X^-fy) ^^^i^^Is (0) (P 
d(PPh3)4:42mg. 0. 036mmol)$:. 

hjux-ye om 1 i:*3 0m i*»<i>^sig-^eg(ftt: i 

i:^^, iiefllJt^ [B] T'«i5$ii«.efei»*i; LT 
1, 2. 3, 4— rh7bKa-l, 4-y<^'y-6, 
1 l->?7x— ;U-hy7x— UV-l 73mg (0. 4 
36mmo 1 , 105^7 2%) tmf^tvt^l. 
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[0073]' H-NMR (270MHz. CDCla) : *=8.70-8.67(d.2 
H) . 8. 05-8. 04 (d. 2H) . 7. 95-7. 21 (m, 12H) . 4. 03 (s, 2H) . 2. 1 
0-2. 08 (m. 2H) , 1.92-1. 88(in, IH) . 1 . 74-1. 71 (n. IH) . 1 .22- 

1.19(in,2H). 

A=376, 399nm 

[00 7 5] ttz. ±iei, 2, 3, 4-xh7bKa 

-1, 1 1 -t';<. (b'7x— yi'-4- 

m-hmMmtLXl, 2. 3. 4-xh5bHn- 
1. 4-X:J'y-6, \i--Jyx.—)V-Y^)y3^—u 

y^mK^tzZhim\t. ±Ml. 2, 3, 4-T-h7b 
Yn-l. A-y^^ y-e, 1 1 -b'x (b-7x::.;^- 
4-'^;^) Y')y x.-vy<7y^(r>^m.bnmzLx. 

[0076] c<o^«*f63\^^tc, m^mi^Tx 

fe«i#fe-C'*> 0 > ^m^^fi->fcm^. 3 9 7 n mtC 

mi. 2 5mA/cm2(7)^85l5S<Oti:T'«!lSU3t. 
mflE-»«SI«i&fi=-5/v:tC:'5>. 8Vt'130cd/'m 

[0077] z<7iw^m.^tm'f-^^mk. 

tz, ^fz. =&J^«1 0 0c d/m^-cmfflgSr— ^tc 

*«^«^StT-l OO^fiLhT-ftoJt. 

[0078] 1. 2, 3. 4— fh5bHn-l. 4- 
yi9y-6, ll-b*X (p-.p«f-;U7x=.;l^) -hU 
7x::i^y («jt^ [C] ) O^JR 

[-(b4 3l«it^ [C] : 



[0 07 9] mmmm^Tizx. i. 2. 3, 

7bKa-l. 4-^:S'y-6, ll-i^'3— b'-hi; 
7x — I'i^ (300mg, 0. 60 5mmo 1)^4- 
::<^)l'Ky-i£y7t(x:iyM (.3 2 9ms^ 2. 42mmo 
I ) , mWiV'^J^ (737mg, 5. 34mmol) 

(0)(Pd(PPh3),:42mg, 0. 036mm 
oDSr, h;i^x:^6 0m 1 i:*3 Om l*»^>^:Sig-& 
Jgti^KTl 2iBf|i)jl8!Et/v:. JSSHS-aaiSL. 

TtttSLTtt^^, ±ie«iS^ [C] T'«io$ix^afe 
¥A^btXl. 2. 3, 4-xh7bh'a-l, 4 

^y-e, ii-b'x (p-j>t^/P7x-/i') -hy7 

x::.^^! 9 3mg (0. 4 54mmo 1 , IIK*7 5 


[00801 »H-NMR(270mz.CDCl3) : 5=8.71-8.67(d.2 
H).8.05-8.04(d,2H).7.94-7.23(m,10H).4.03(s.2H),2.3 
3(s,6H) ,2. 10-2. 07 (m,2H) , 1.92-1.88(m,lH) .1.73-1.71 
(in.lH).1.23-1.19(ni,2H). 

[0081] «3tX'<^' h;Ufifck ( i^^' a^^^y > : 

A=380 , 40 1 nm 

[0082] iJt. ±iBl. 2. 3. 4-T-h^bHo 
-1. 4-.?<^y-6. 1 1 -b'X (b'7x-;l^-4- 

fl£-ri.563t*tJ^i: LT 1 . 2. 3. 4-xh9bHa- 

1. 4-;<^/-6, 1 l-b*X (p-;<f-;W7xrL 
)U) - hv y :c~uy^m\>-^rzztimii. ±iei. 

2, 3. 4-T-h7b Kd- 1 , 4-;'<:5'y-6. 11 
-b'>?. (b'7x-yl^-4-'f;l^) M>7x— pycOJ^ 

(^i^tmmtzLx. >'y^fi^7-omm<^^mM?i^ 
[0083] zc^^mi^^dm^iz. mmnm^Tx- 

feJ±»feT'J>0. ^MS^fi^o-t^m. 3 98nm(c; 

tt{4> 2 5mA/cm«co«S[«fJe<Ot>i:T«I^U3t. 
m£E-»JS)fi!l«2:ffo^f:i/^, 8Vf 1 3 0 c d/m 

[0084] CKO^fiUSm^SBtm^ SrfWIijt, ^#ffl 

fe. «J»J»S1 OOcd/m^THEfiSr-^tC 

3&«#^4 *T 1 0 0 ^lai-iJi-cjfeofe. 

[0 08 5] 1. 2. 3. 4-xb^bKcj-l, 4- 
-?<^'y-6. 11-b*;^ (m-.Xf-;U7x— ;P) m;7 
x:iW>' (flBtsS: [D] ) <o^jft 

[^b44l flBi*[D] : 



10 0 8 61 m.mmB^rizx. i. 2. 3. 4-xh 

5bKD-l, 4-.?<^'y-6, ll-i^'3-H-M> 
7x— ( 300mg, 0. 605mmol), 3- 
jt^>W<y-^y7t<nyM (329ms. 2. 4 2mmo 
1 ) , ^*'J'>A (737mg, 5. 34mmol) 

(0) (Pd (PPha) 4 : 42mg. 0. 036mm 
oDJ:. h;UX>6 Cm 1 i;*3 Om 1 *»<i>!5r&:S-^ 
?S4>tc-Cl 2^ia3l8£L^c. jSS'JSrjgfflt. SS^^Sr'v 
y/^ o o;it;l'A i: ^^tc :7 o -7 h ^ ^ 7 — SrfflV ^ 
•raS!U!ti:C:;&. ±iE«3S^ [D] T^*>S*i2,efe 
»*fcLTl. 2. 3. 4— rh7bKo-l. 4-;>t 
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^'y-e, 1 1 -b';:^ (m-^f-;l/7x::.;u) M>7x 
— W^lSOmg (0. 4 2 4mmo 1 , JR^7 0%) 

[0087] 1 H-NMR (270MHz, CDCI3 ): ?=8. 72-8. 69(d. 2 
H) . 8. 06-8. 05(d. 2H) .7. 89-7. 20(m. lOH) , 4. 02 (s, 2H) . 2. 3 
6 (s . 6H) . 2. 10-2. 08 (b. 2H) . 1 . 93-1 . 89 (m , IH) , 1 . 74-1 . 71 

(m, IH), 1.23-1. 20 (m,2H). 

10088} mj/t:^-^:^vfum:k (i^^o'Ts.^-^ry) 

A = 380, 40 Onm 

[0 0891 S^^, ±iei , 2. 3, 4-7^h5b Ko 

-1. 4-.x:?'y-6, 1 1 -b';?, (b'7x-;^-4- 
'^;^) hU7x:^^y{cft;tT, m?«iijll1S%3t«$rffi 
fig-tSfBtW^i: tT 1 . 2, 3. 4-7^b7bh'a- 
1 , 4-^:J'y-6. 1 1-b';:?. (m-^^;l^7x^ 
/I') hU^x-^^'&fflv^f^ClfctllJ'Mi, ±iai. 2, 
3. 4— rb7bHn-l. 4-;<:J'y-6. 11-b' 
X (.\iyx.=i)U-4-^)U) v*)y x.—\^><r>^<r>^ 

[0090] ^iOW««^ffe5t*-?(::. S*5?HmTT- 

feJi«fe-C-S> 0 , t>btS!l^SrtT-:>3tiS*, 4 0 0 n mtC 

ttti . 2 5 m A/ c m2 <01i8SE?&,K<0 1> i: T-gS^ t/vT . 
«BE-»JK«i^S:fi^-5/ii:C:-?>. SVfl 1 5cd/m 

[0091] ;icr>^n.^%%m=f-iv^wk. mim^m 

tz, iti. Wmmi 0 0 c d/m^TmffiBSr-^fc: 

*<^jS-r S ^ T 1 0 0 ^SJjLh-C'fc -5 . 

[0092] 1, 2. 3. 4-7"h7bHn-l. 4- 
3^-9 J -b. 1 1 -b'X (p-;><h^i^7x.=.;U) M> 
:7x::^Wi- (^jtst; [E] ) <ry^WL 

\^A^\mm^ [E] : 



[0 0 93] g«#fflaTCT. 1, 2. 3, 4-xh 
^bHo-1, 4-^:J'y-6. 1 l-i^'a— K-h'J 
^x^Ll^V- ( 3 0 Omg, 0. 605mmol). 4- 
^ b=Sf->'<>'H:V;J<D>'B? ( 3 68mg, 2. 42mm 

0 1 ) , W^ij')'^J^ nSlms. 5. 34mmo 

1 ) m/'rVy^x ( hD7xr:;i^*.X7^>') y-J^i'' 
'>A(0)(Pd(PPh3)4:42mg. 0. 036 
mmoDSr. h^l^i^ 6 Om 1 t^KS Om 1 *»<?>^?) 


efy»*i:LTl. 2. 3. 4-T-h^bKn-l, 4 

11-b'x (p-.^h=^i^7x.=.;u) h 

U:7x— ^>2 1 6mg (0. 47 2mm o 1 , IR*7 
8%) mkhiXtz. 

[0094] 'H-NMR(270MHz.CDCl3) : «=8.70-8.68(d.2 
H),8.07-8.06(d,2H),7.94-7.25(m.lOH),4.03(s,2H),3.7 
5(s, 6H) . 2. 09-2. 08(iD. 2H) , 1 .93-1 .90(m, IH) . 1. 75-1. 71 
(in,lH).1.23-1.19(B,2H). 

[0 0 95'\'B.%::^^9Vivm^{>'-?u^^-*r» : 
A = 383, 405nm 

[0 0 96] ttz. ±iei .2.3, 4-xb7bKU 

-1, 4-;<^'y-6, 1 1 -b'j^ (b'7x:^;^-4- 
^/^) hVyx.-l^yt,zitx.X. «-?fiiij*145&3t;i$r«l 
^■t^mMmtl-Xl, 2, 3. 4-xh7bKn- 
1, 4-;<^y-6, 1 l-b*X (p-^hdfi^7x.=. 
;U) h*Jyx.-Uy^m\^tzZ}zWm.±Ml. 2. 
3. 4-Th7bHo-l. 4-.X:J'y-6, 11-b* 

x(b*7x-;u-4 — ffi-) v^jyx.=.vy<n^<7>^ 

[00971 do^ftiam^^^^^tc. S«#fflSvT-C 

mm^X'h 0 . ^HK5B!^S:fi=-^/^^«, 4 O 5 nmt 

2 5 mA/c m«(?>Sg£»^<Ot i:"Cai«L3t. 
«E-»«S!l^i&tT-5>ti:i-5), 8VT12 5cd/m 

[0 0 981 zffym:^mstm^i:^mst. sss?h 
s^Tt:l y^ra^5cgU7t*<. m=F^mmm^m:ii^'> 
fz. tfz. w&mmioocdym^xMsmi-^iz 
mm,LXiimtf6^-ti,^:tx'mm^it^-±*z^. mm 
s * -c 1 0 0 f^miLtxh -> fz . 

[0099] 1. 2, 3. 4-xh5bHn-l, 4- 
^^y-6. 1 1-b'x (m-.x hdfi^^x— ;p) m; 
y:^-vv (flUiiCCF] ) <o^iS 

[€4 6lflBt^[F] : 



[ 0 1 0 0 ] g*#ffl^Ttc:-C , 1. 2, 3, 4-xb 
7bFo- 1 , 4-;<:J'y-6. 1 1 -^''H — H- h 'J 
7x.=.U-y (300mg. 0. 605mmo 1 ) . 3- 
;><hdfi^'<.V-bV--Ko:xi! (368mg, 2. 42mm 
o 1 ) . ^StX^'J'^A (737mg. 5. 34mmo 

1 ) mf^'rVy^:^ ( Mi7x-;i'*X7-<>') >'n*7>'' 
•;?A(0)(Pd(PPh3)4:42mg, 0. 036 
mmoDSr. h/l'Xi'6 Om 1 i:7iK3 Cm 1 *»^>55rS 
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&-&B^tLXl . 2, 3, 4-T-h7tKa-l, 4 
-^rJ-y-e. 1 1-b'A (m-^ hdri^^x—yl^) h 
'J7x— 1-'>'2 0 5m g (0. 4 4 8mino 1 . IR^7 

4%) *^'ft^>iX7t. 

[0101] 'H-NMR(270MHz,a)Cl3): *=8.70-8.68(d.2 
H) , 8. 07-8. 05(d, 2H) . 7. 91-7. 27 (m. lOH) . 4. 03(s, 2H) . 3.7 
3(s.6H). 2. 10-2.06(in,2H),l. 93-1. 89(m.lH), 1.75-1. 71 
<m, IH), 1.24-1. 20 (in.2H). 

[0102] m^X^^' h/l^Wz ( i^^'n^^^y ) : 
A=381, 404 nm 

[0 10 3] ttz, ±fei ,2.3. 4-7"h7t Hn 
-1. 4-P<^'y-6, 1 1 -t'.X (t'7x— ;U-4- 

BK-r-l.^«*^ft tTl. 2. 3, 4— r^7t^'Q- 
l,4->^'y-6. 1 1-b';?. (m-;< 

;u) by7x::^uv*fflv^Jtc:f:mW4. -hlBl, 2, 
3, 4-T-b7tHn-l. 4-.7<^'y-6, 11-t' 

X (b'7x-;U-4-'f;l^) h'J^x-P^O:©^^^ 

[0104] ^(o^m^^ytm^iz. mm^%TX' 

Jii>'NMrxa:SE^JE$-Jnx.T^^3t#tti£:fffiiUfe. ^ 
feJiirfe-C* 0 , i}Hfc88«$'=rTo:tte«. 4 0 4 n mtc 

mt. 2 5mA/cm2(?3m8SS5««OtfCfil^L.fc. 
«E-»JKa!l«S:tf-5>Si:C'6, 8VC120cd/m 

[01051 C:0^1EI?if&3te^^^i£:f^lS^, S}g#ffl 
§^T{ci^fl[aJWBL/i*», «^fl:J±SIK§*t'5r*»o 

tTt, 15(^]S1 0 0c d/m2T'mEffli&-St: 

t^^m-r^±xi oommiiLtx'h':>ti. 

[01061 1. 2, 3. 4— f-h7tFo-l, 4- 
y:J'y-6. 1 1 -b'X (>''7x-;Pr5y) hU7x 
-l^^ [G] ) co^fig 



[0 1 07] ^I^#H^TI;T. 1, 2, 3. 4-T-h 
7bKa-l, 4-^:7^-6, 1 1 -i^'a— K- h 'J 
7x — Uy(283mg, 0. 57 Immo 1 ) . ^7 
X— /I'TS^' < 2 89mg, 1. 7 1 mmo 1 ) , 
i/'^AT-fe-f— h ( 1 3mg. 0. 0 5 7mmo 1 ) , 


hO-tert-yi-fl'iiiXy-iy(4ems> 0. 2 
28mmo 1 ) St^-^ M) "^A- t e r t -T'hdf i'H 
(263mg, 2. 74mmoi)Sr.^>'U>'25m 

i4't--c2B#ra)iirit/^. mmi:}mL. m@mi:^=^ 

-tir^ctc:-?). iie^it^ [G] x-mh^tL^immi^ 
tLXl. 2, 3, 4-f-h-7bHo-l, 4-;<^'y 
-6, 1 1 -b'X (i^'7x.::i;Ur5y ) hU7x-U>- 
2 0 8mg (0. 3 0 6mmo 1 , IR*5 4%) tfi'^h 
tlfz. 

[0108] >H-NMR(270MHz.d-DMS0) : ^=8.63-8.59(d.2 
H) , 7 . 51-7. 49 (d , 2H) . 7. 41-7 . 32 (m , 8H) . 7. 26-7. 22 (dd , 2 
H) ,7. 18-7.06(m,12H) .3. 63(s.2H) ,1.93-1. 90(m.2H), 1.6 
9-1.66(in, IH) ,1.53-1. 49 (m, IH), 0.98-0. 94 (m,2H) . 

[0109] 113^^^:^ hfUm^ ( : A = 
4 19, 4 37 nm 

[0 110] tfz. ±i£l. 2,3, 4-irh^bHn 
-1, 4-J<^y-6. 1 l-b*>t (i^7x— ;UT5 

y) hVy3i-\yyi:^mmtLxm\'^. rmz^ 

[0 1 1 1 ] ^«B: I TO ( 1 9 Onm) 
jEftaAJl : m-MTDATA (4, 4' , 4" -h'J 
;^ (m-j?<f-;i^7x— ;i<'7x— /i^rsy ) Mi7x~;P 
TSV (30nm) 

JEHmm^^m: l. 2, 3. 4-7^b5bFo- 

1. 4-^^'y-6, 1 1-b'x (y7x.=.yuTsy) 

MJ^x— (30nm) 

Tt—juya >y ^ y^m : ^'iv^y'a-ty {2, 9-i^j< 
^)V-A, l-i^y3.—lV-l, 10-7x-^>-haU 
>') ( 1 5 nm) 

m^^^iUM : Al qg (20nm) 
: A 1 /L i (10 0: 1 ) 
[0112] i<0*««IH%3t3R^tC. gSg#ffl^T-e 

wuTxm.mMs.^tVix.x^mvt^nmhfz. ^ 

fe«4»fe-C'S> 0 , ^M^Srffofcl^m. 4 3 8 n ml; 
fBtb:-:?$-:&-r«>X'<.^h;US:t|;t. ^^colEtt^^ 
ttt±. 2 5 m A/c mffJDfgSES^JKiOt i:-C«!^LJt . 
«E-)SSa!l«$rtfoJti:Cl-5), 8Vt:'10 0cd/m 

[01131 i<^^«l!t|63fc^^ $:f«8f* , SS3?ffl 

/sT. wmmooc<i/m^x'nsm.^~mz 
mm\.xwm^^-^h:ibxim[^^^-^t:w.. »« 

*^^M^I.4T1 0 0^[aULhT&-:.;t. 
[0114] cis, exo-1, 2. 3. 4. 4a, 
1 2b-'sdr-tbHo-l , 4 ^'y- 6 -3 — H- 
hU7x^^>' («Jtl* [d] ) <7>^« 
(^1:481 fllJi^Ed] : 
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[01153 cis. exo-1. 2. 3. 4. 4a, 

1 2b-'s^Hfb h'D-1 , 4-^:^'/- M)7x-lx 
>'(627mg, 2. 55mmol). 3'>lg(324 
mg, 1. 28mmo 1 ) S.tX [h'X ( M;r'/W:tnT 

-bhdf i^) 3-K] 'O-brV ( 59 0mg. 1. 3 7m 
mo 1 ) (C^L. CHC 1 32 Cm 1 ^Mlt:. g^l^ffl 

cis, exo— 1, 2, 3, 4, 4a, 12 5-^^^^ 
HftHo-1, 4-^^'y-6-3-F-Mj7x— W 
>'6 44mg (1. 73minoK IR^6 8%) **#^> 

[0 1 1 63 »H-NMR(270MHz,CDCl3):5=7.52(s,2H).7.4 
6-7. 41(m, 5H) , 3. 12(s. 2H) . 2. 38 (s , 2H) , 1 .71-1 . 56(ii, 4 
H) , 1. 36-1. 31 (d. IH) , 1 . 09-1 . 05(d, IH) . 

[01173 zz-c. m^a^mimizith*). mmit 

>^i:m\'^xmm<o^m-C'^^i:'^':>fzkz^. cis, 

exo-l, 2, 3, 4, 4a, 12b-^df^^t^'o 
-1. 4-p<^'y-6-7"0^:-Ml7x-W'>3&<#^> 

[01183 1. 2. 3. 4-xb7bHn-l, 4- 
^rJ^y-e-S-H-hU^x^iW-y (flU^ [e] ) 

[-fb4 9 3 ^Sitst [e] : 



[01193 cis, exo-1. 2, 3, 4, 4a, 
1 2b-'\^-9-hKn-l, 4-;^:?y-6-3— b'- 
b'J7x-l^>' ( 1 . 4 3g. 3. 84mmo 1 ) 
DDQ(958mg.4. 22mmol) <Dh}UX.y 

(45ml) jgtg$: . M^#ll^TlCT 1 8l»frajigS[L 

^c. ttK!t*!S-Jixoi^#.»:v^T-,-*.?KSrjiiast^. awisj 

5^ [e] •C'^i5$tll.^ilfe<?)i^^i:tTl. 2, 3. 
4-xh7bKD-l, 4-^:?y-6-3-H- 
7x — l^:x5 7 Omg ( 1 . 54mmo 1 , JtZ^4 0 
%) *-'#^>iX7t:. 

[0 1 203 >H-NMR(270MHz,CDCl3):*=8.40-8.33(m,5 
H) , 7. 85-7. 82(dd, 2H) ,4.01 (s,2H) , 2. 09-2. 05(m. 2H) , 1.9 


0-1.87(m. IH) ,1.73-1. 69(d. IH) , 1.20-1. 17(iii,2H) . 

[01213 1. 2. 3. 4-xh7tKo-l, 4- 
^^'y-^'J7x^^>'-6-;<ry^.-K>^ (^3i^ 

[H] ) 

[^i:5 0 3 «jt^ [H] : 



[0 1 223 gS^ffl^TtCT, 1. 2, 3, 4-7^h 
7tHD-l, 4-.?<^'y-6-3-H-h 'J7x— U 
>- ( 1. 1 Og, 2. 9 6mmo 1 ) 5-|»l*7^h7bH 
077>'(THF) 2 0ml^t,zmm^-t. -7 0X:t 
X'i^fflLti. iLX. n-'X^)UO^'yj» ( 1. 54M 
^^^yfSmi. 92m U 2. 96mmo 1 ) SrJBT 
3 0^iai«^L/v:f^, ^il-^lc^tL-T- 3 O'C 
izXfh^\'^Mf(:><r> Yv^T^x ^Mttz. mt^m 1 ^ 

HC 1 -CiSttSrUttfc L;t. 7i<«Sr:?Da*;^A•e 
tttaU. ^•Ja«S:Na2SO«-Cie«iL, i§»JS:»(®t, 

2, 3. 4-7^h7bKo-l, 4-;<^'y-M)7x 
-U'>'-6-X?;l-d<yBr28 Img (0. 977mmo 
U IR*3 3%) imtitlt:., 

[0 12 33 »H-NMR(270MHz,CDCl3):^=12.04(s,lH).8. 
92-8. 79 (n, 5H) . 8. 4^8. 30(dd, 2H) . 4. 09 (s. 2H) , 2. 09-2. 0 
5(m,2H) .1.93-1.89(m. IH) . 1.74-1.69(d,lH) . 1.21-1. 17 
(iB,2H). 

[01243 1. 2. 3. 4— fh^tHa-l, 4- 

^ [ I ] ) (Ty^m 
[•(t5l3*8Ji^[I] : 



[ 0 1 2 5 3 g^Sffl»T. 1. 2, 3, 4— rh7b 
Ko-i, 4-.x^'y-hy7x— uy-6-.*;i';K>' 

K(l. 80g. 6. 25mmol) COig-fb^Jj-— 

( 2 Om I ) ^?ft$r4^ra3igi[L.?t. m'lcomti-:^- 

yi-$rmET-cs* L . m'Sm^:^^V-yX'!i&m Lti t a 

iimmjs: [ I ] xmh^fi&im^f^^t lx 

1, 2, 3, 4— rh5bHo-l, 4-j<:fy-h'J 
y3^-vy-(>-:^)V:¥>.ymmAmi. 67g(5. 4 
4mmo U iR^8 7%) ifi'^tytltz. 
[01261 >H-NMR(270MHz.CDCl3) : ^=8.89-8.78(b.5 
H) .8.44-8.33(dd,2H) ,4. 09(s,2H) .2.09-2.05 (■.2H), 1.9 
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3-1 . 89 (m. IH) , 1. 73-1. 69{d. IH) , 1 • 20-1 . 17 (m. 2H) . 
[01271 1. 2. 3. 4-7-h7tHn-l, 4- 

;<:?y-6 - [5 - (p-te r t -yf-;W7x— /l^) 

-1,3. 4-^^■t^i^'ry-;^-2--^;^] h^jyx. 

(«3t5* [ J] o-^^ 
[-fk5 2] fliji^ [J] : 



[ 0 1 2 8 ] SS#ffl»T. 1. 2, 3, 4— rh^b 

Wmm^S. 7 1g, 12. Immo 1 ) te*tfC, 
5- ( p-t e r t-y^;W7x— T-h^V— 
(N.Tamoto, C. Adachi , K.Nagai . Chem. Mater. 1997,9, 107 
7.; 2. 2 0g, 12. 1 mm o 1 ) Oil^eU 

(30ml) mm^ui-fz. ^(rim.-^mm.^ 'i't^mm 

(20: 1 ) t^tlC^' 0-? h 7 ^ - trfflV^TSIS 

±ie«Jt^ [ J ] -C'^ipSnS 1 , 2, 3, 4— fh7 
bHn-1, A-^^J-h- [5- (p-tert- 
7'f-;U7x-;W-) -1,3, 

— fyU] M)7x— W:^2. 31s (5. 20mmo 
1 . IR^4 3%) imhixtz, 

[0 12 9] iH-NMR(270MHz,CDCl3):5-=8.90-8.79(in,5 
H) . 8. 44-8. 31 (dd , 2H) , 7. 91 (s . 2H) , 7. 42 (d. 2H) , 4 . 08 (s, 2 
H) . 2. 10-2. 06 (n, 2H) . 1 . 93-1 . 90 (m. IH) , 1 . 73-1 . e9(d , 1 
H) , 1. 30 (s. 9H) , 1 . 21-1 . 17 (m, 2H) . 

[0 13 01 tJt, Jiiei . 2. 3, 4-T-h5t Ka 
-1, 4-;><^'y-6- [5- (p-t ert-:/-f-;U 
7x-;i^)-l, 3, 4-3j-^-t>->''rV-;P-2--Y 

[0131]^®: ITO(190nm) 
iE?LaA® : m-TNATA (4, 4' . 4" -hUX 

( 2--^7f-;U7x:::.;UM;7x:=.yur5>') (2 On 
m) 

^^mmmm •. Tiefiijt5ex'a*)$ii«.±iefci5i« 

cOM» 7x— /UrSi' (50nm) 
[-fk5 3l 



^=mmLWiM: 1, 2, 3, 4-7^h^bh-a- 
1. 4-^:77-6 - [5 - (p-te rt-y^/Ur' 
x-;!/)-!, 3. A-^^-^VrV-JV-1-A)V^ 
h'J^x — U'V (40 nm) 
>'s'-y7r-S:K-fL'J^'!7A (0. 5nm) 
W^: "^A ( 200nm) 

[01321 aS#HMTX' 

^aJ^^^fr-^fcifeS. 4 1 7 nmlC 

f4{i> 2 5mA/cm«<^mS[?&S<0t,i:-C?l!l^UJt. 
«E-5WJKSl^$-fi^o;ti:vl^, 8VC12 0cd/m 

[01331 C:<0*«mi^^3K3g^ ^f^!<*> S^#H 

mTtci-jr^rascatTt**. m^sfeMb{i««$n=5r*--j 

7t. iJt. 1 0 0 c d^m^-cmfffflSr-^lC 

[01341 \ 

*5&BB<07x-^yhW>K9St«c5rfflV>ntf, 

[iaffi<7)ffi*^irseHHi 

[HI 1 ^^mim-^<wm.^mM^cr,m^mvm 
[021 1^, m<o^'m^mM^(7m^mmimmrc 
[031 mco^nm^tm^^mttmrnm-c 
[041 IS), mi,z^<r>^m^9(m'f-<r)immmmx' 
[B51 i3i, ^n^wtm=i-^m\i^tiyiv^'^'-v^ 
mb\^WBzmrs<mmi,zii^^^^^ i -to 

[071 |al, XPSfFflffcO^SSr^f ^57T*>S. 
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m9] m. ^m^<r>^^i:m-t^^vyT$>h. 


m. 12-«^illii, 14-)WSft-tlfiISS, 15-$iJ 

mmm. 2o-5Bt3te, a, b, c, D-^t&'m^^mt 


111 


[02] 


^5 (SS«)B) 
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Fr$^-JU(##) 3K007 ABOO AB03 AB04 AB14 AB18 
BA06 CAOl CA05 CBOl DAOO 
DB03 EBOO FAOl 
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